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(57) Abstract 

A release liner ( 1 0) which includes a metal layer (12) 
with a release agent (14) attached to a side of the metal 
layer ( 12). The release agent (1 4) is exposed to releasably . 
receive an article (15). The metal layer (1 2) has -a thickness 
sufficient to prevent a laser from penetrating through the : 
metal layer (12) as the article (15), attached to liner (1 OX 
is laser cut 
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RELEASE LINER INCORPORATING A METAL LAYER 

Field of the Invention 

The present invention relates to a release liner which serves as a carrier for 
flat or three-dimensional articles, more particulariy^ to a release liner having a metal 
layer incorporated into theieieasel^ a release 

liner having a metal layer of a suflBdentthicibiess to prevent a laser from 
penetrating through the metal layer as the article is laser cut. This invention also 
relates to a method of laser cutting an article releasably attached to such a release 

im^Tc'; ^ / :: ::V " » " 

Paper or polymeric release liners are often utilized as carriers for various 
products. The products are releasably bonded to the release liner because the 
products are either inherently tacky or coated with an adhesive. The release liner 
functions as a carrier for the product as well as a protective layer to prevent 
Contamination of either the adhesive or the back side of the product. The release 
liner is removed and the product is then applied to another object. The product* 
;caatt befi^ :iiididifcy^^ ; ': : rr- : 
adhesive or tacky surface on the decorative products enable the application and 
bonding of the decorative product onto another object for display Examples of 
such decorative products include nameplates and graphics for automobiles which 
are applied to a surf^ W vehicle, labels which are applied to various surfaces, 
and decorative films which cling to surfaces such as windows. . 

The products are often manufactured on the release liner. In order to 
improve manufacturing efficiency, the products are produced on either large sheets 
or webs. It then; becomes necessary to cut individual parts or portions of the 
product from the larger production format. In the past, decorative products have 
been cut from a sheet or web utilizing steel rule cutting devices, often referred to as 
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father di€HW^|fpr-M 

mecluui^^ cut permits 

the subsequent re^ liner for 

fu^ direct ^plication onto the desired object. The cutting edge of 

5 the mechanic^ cutting de>^ bend into fine 

• : shapes or designs^ 
cut. Additionally, the cost of fabricating a cutting tool to obtain 
and designs can be very high. 

Thus, there is a need to provide a way to cut decorative products attached 

10; L ;^ liner that enables new and more decorative design patterns with ; 

improved economics. 

Summary of the Invention 

15 article, The release liner is utilized as a corner sheet during th$ production or 

formation of the article. The article is then laser cut into a specific shape or pattern. 

tl^ou 

• = i4?3S=^^ ^*3hMF?*?**-S?^r=%^ r at least partially through, the release liner. The cutting of the release 
20 liner can result In the undesirable tearing of the release liner upon removal of a cut 
: poitibn bf the produ 
preferred to first remove the undesirable portion of the arficleawd leave the portion 
that will later be removed and applied onto another object . The ability to prevent 
the penetration of the laser enables the cut portion of the article to be removed from 
25 the release liner without a significant portion of the liner tearing and pulling away 
with the article. Preferably , the ! Release liner is prevented from any tearing when the 
• v cut portion ot the article is removed. 

Therd^ . 

release agent attached to a side of the metal Uiyer. The release agent is exposed to 
30 rdeasabiy receive an article; The metal has a thickness sufficient to prevent a ikser 
from penetrating^ 
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copper, irpn, tin, or alloys thereof . 

Tte article implied to the ^eitse liner of the present invention can be one or 

more continuous or discontinuous layers of sheet or web material. The article can 
5 be produced from various materials that can be laser cut. Preferred articles include 
^•^^^esi ve backed articles and non-adhesive backed articles, such as, for example, 

vinyl or urethane polymers, 

The present release liner may optionally include a support layer affixed to . 

one side of the metal layer opposite the release agent . The support layer can assist 
10 in fonrung a rigid release liner. The thickness of the metal layer can then be 

minimized to a level sufficient tb prevent the penetration of the laser. Alternatively, 

or in addition, the release liner can optionally include an Intermediate layer between 

the metal layer and the release agent 

The method of the present invention includes laser cutting an article while it 
15 is adhered to the release liner. 

It is an advantage to provide a release liner that is capable of preyeritihg a> ; 

laser from penetrating into, or at least through, the liner. A release liner that is 

capable of withstanding a laser enables laser cutting of an article held directly oit tlje 

release liner. The cut portion of the article may then be removed from the liner 
20 without the liner tearing or a portion of the liner separating with the removed 
V portion of the article. 



Brief Description of the Drawings 
The above, as well as other advantages of the present invention, will become 
25 readily apparent to those skilled in the art from the following detailed description 
: when considered in the light of the iu^rrtpanying drawings in which: 
FIG. 1 is a cross-sectional Aaew pf a segment^ 
of the present invention; 

FIG. 2 is a segmented, CToiw-sectibnal view of an of the 

30 release lino* of the present invention; and 
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5 The release liner of the present invention includes a metal layer preferably 

selected from ft^ 

thereof. The thickness of the selected metal in the metal layer may vary depending 
upon the strength of the laser utilized in cutting the article Additionally, the metal 
layer must be thick enough to provide some rigidity to the release liner. The rigidity 

10 of the release liner is necessary to support an article during either the article 

release liner. Preferably, the metal layer is provided as a foil shod. Additionally, 
the metal layer may be coated to prevent oxidation of the metal or primed to 
enhance the adhesion of a release agent to the metal layer. Conventional wash 
15 coating compositions and ^ primer compositions are geriei^ly r 
and may be suitable fb 

•:;::-i;;iIn?ia^ 
one sid^ 

release agent is generaUy tailored to the specific ^ t^ Geiitain types of 

20 articles iequiit^ rel ord£r to 

achieve an appropriate release force for the desired dete^ 

the release liner. For example; with an article coated with acrylic adhesive, suitable 
release agents include silicones^ and fluoropolymers, wth sUiojnes being a pfefeiT 
bj^gr^c^fe dgent whfcn a low release value is desired. Another example would include 
25 the use of an alky d resin as a release agent for vinyl based compositions, such as 
vinyl films. Further, an acrylic release agent might be suitable for urethane based 
articles. Such release agents act to releasably bond these compatible articles to the 
rdease liner. Other tombinatiorts of conventional release agents and articles may 

also be suitable for useiri the present ^ 

30 Examples of typical release agents include silicones of of 

epoxy, acrylics 
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and the like. Additionally, release agents could indude polyolefo 
polyethylene and polypropylene, fluoropolymers^ polyvinyl-carbamate resins, 
and long chain branch polymers such as copolymers of alkyl a^ 
7 : alkyl side chains of greater than 16 

: 5 ;yv^ : m resins, aciyllcs, fluoropolymers, polyvinyl carbamates, silicones, and 

: : mixtures of copolymers selected from materials such as silicones, polyurethane, 
epoxy , acrylics and the like s 

The articles releasably bonded to the release agent of the present invention 
often utilize a pressure sensitive adhesive. The release agent of the present 
10 invention is then selected to provide t^ for the separation of 

the pressure^sensitive adhesive from the release liner. The pressure-^sensitive 
adhesive is in turn selected to provide an appropriate bond to the article or the base 
substrate of the article. Useful pressure-sensitive adhesives include acrylic 
adhesives, tackified block copolymer, tackified natural rubber adhesives, ethylene 
15 vinyl acetate adhesives, silicone pres^fe|^ and the like. 

In general, the release agent of the present invention is applied as a thin 
layer onto the metal layer. The release agents may be applied onto the metal layer 
in a solvent or water based system byj|^ coating, 
y-Sy-\ gfrwe coating, knife coating, spray coating, and the like. The release agents may 
20 also be applied methods as well as by hot 

melt coating. • • • • 

The release agent is a layei: applied onto the release liner at a preferred 
thickness of up to about 7 microns The release agent has a release value sufficient 
to hold the article to the liner until is desired to remove the article. The release 
25 value is the force required to remove a 1 centimeter w 

adhesive coated article from the release surface according to the Pressure ,$OT^^e : . : 
Tape Council <PSTC), procedure No. 1 . The release values can vary from a very 
low value of about 2 to 4 grams per centimeter to fairly high values of about 500 
grams per centimeter o 
3 0 articles have a release value 6t about /: 3 grams per centimeter to about 12 grams per 
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: I* )0 metal 
layer 12: An article 1 5 is releasably attached to the surface 16 of the release agent 

: 5 The release liner of the present invention may optionally include a support 

layer attached to one side of the metal layer opposite the side upon which the 
release agent is attja^hed: The support layer is generally utilized to provide nudity 
to the liner. The use of the support layer pe™ the reduction in the thickness of 
the metal layer tb^a level sufficient to prevent penetration of the laser . Preferably, 
10 the use of the support layer enables the use of a metal layer at a thickness of about 2 

• microns to about 7 microns 

The support layer may be a paper mat^ a 
combination thereof The pa^r or 

sheet or web form, Paper is generally included in the release liner at a thickness of : 
15 about 75 microns to about 175 irtcron& Preferably, the paper b a Rendered, or 

smooth pap^r, at about 22.5 kg/ream to a$<put 36;5 kg/ream and a. : thicfo^ 

about 125 microns. Conventional polymeric materials in 

sheet form that are capable of providing a rigid base for the release liner 

for use in the present invention. For example, a preferred polymeric material is a 
20 polyethylene terephthalate at a thickness range of about 50 microns to about 125 

microns. 

The use of a support layer in the release liner of the present invention may 
require the inclusion of a tie layer positioned between the metal layer and the 
support layer. T^ the metal layer 

25 to the support layer. The composition of the tie layer is generally a polymeric 

material, such as an epoxy or polyamide applied onto the support layer, the metal 
layer; or both its a thin film or laminated s^^ the support layer and . the metal 
layer are bonded together Preferably, the tie layer is a thermoplastic or thermoset 
adhesive applied, for example, as a hot melt adhesi 

30 pressure-sensitive adhesive. Tflie tie la^ 

with adequate thermal stability to vri 
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Generally, the tie Ikyef puist be thermidly st^le ait release 
liner itod 

the range of up td abort! 

Other bonding jyo^rodra generally recognized by those skilled in the art can be 
5 suitable for use with the present invention. Preferably, the tie layer included in the 

:reI^e;U^ 

FIG. 2 illustrates the release liner 20 of the present invention in which ia tie 
layer 28 and support layer 30 are utilized. The release liner 20 includes a metal 
layer 22 having a ixS<ep^Sgent 24 attached to the metal layer 22. The release agent 
10 24 has a surface 26 for receiving an article 25. The tie layer 28 functions as a 
bonding agent to attach the metal layer 22 to the support layer 30. 

An optional embodiment of the present invention includes the use of an 
intermediate layer positioned between the metal layer and the release agent. An 
intermediate layer may be utilized to permit a better deposition of a release agent 
; 15 • prito Jthe liner. The intiennediate layer ;is generally a polymeric material that may be 
coated over the metal layer. An example of an 'mtermediate layer would include a 
layer of polyethylene. When utilizing an intermediate layer, the bond between the 
intermediate layer and the release agent must be stronger than the bond between the 
article and the release agent in order to prevent the separation of the intermediate 
20 layer from the release liner when the article, or a cut portion thereof; is pulled away 
:frpm the release liner. 

Another alternative embodiment of the present invention is the use of a 
water impermeable membrane attached to a paper support layer. Paper is a 
■ desirable material for the support layer because it is an economically efficient means 
25 for providing a proper rigid base fQr the release liner However, paper has a 
tendency to lo^ 

it is d6sir^le to surface of the paper support layer wfth a w&er •'• 

impermeable membrane. : : Sw^ie ; materi^ . ; 

materials such as polyethylene 
30 the rapid loss of moisture by the paper and helps to ensure that the paper will lay 
flat both during 



.:.wd::oo/34035 .** ■ :.j::::v:;:;..:::i:x^:::^:i:^:: t;:pct/us?9/07p?9 ; 



The release liner of the present invention can ;be supplied as a web of rolled 
m#eri&. A we^ the application or formation of the article onto a 

continuous rail. The article arid tf^ ciui thdi be rolled back 

5 often desirable tb first apply the ^ the 
application of the article ohtb the adhesive. Thiis t in a web formait, it is often 
necessary to appty a seixind^ The 
second release agent is applied onto aside of the liner opposite the first release 
agent This permits both the winding of the material into a web and the subsequent 

10 unwinding -^th^i release liner. The 

second release agent should have a release value less than the release value of the 
first release agent. Preferably, the ratio of the release value of the first release agent 
to the release value of the second release agent is about 2:1 to about 3:1. Thus, the 
release liner of the present invention may temporarily include an exposed adhesive 

15 on an outer surface of the release liner during the article formation process. 

exposed adhesive layer temporarily applied onto the release liner 
is not considered part of the release liner because it is subsequently removed from 
ItheUh 

FIG. 3 depicts another embodiment of the present inyehtiori. The release 
20 liner 40 has a metal layer 42 and a first release agent 44. An intermediate layer 56 is 
; ; ; : : positioned ^te *■ The release agent 

44 has a surface 46 thit is suitable for releasably receiving an article 45. A tie layer 
48 is utilized to bond the metal layer to a paper support layer 50. A water :: 
impermeable layer 52 of a high denaty polyethylene is applied ontp the paper 
25 support layer 50. A second release agent 54 is applied to the release liner 40 over 
: the water impie^ 52 on an opposing side of the release liner 40 from the 

first release agent 44. 

The article applied to the release liner of the present invention may be 
I- ^ provided in v^bfo this invention, an. article is. 

: • received by the release agent of the pre^nt invemion. The articles may include 
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y^6us'"it&t^nalls;tte 

selected from the group consisting of adhesive bick^ 
backed articles, such as, for example, vinyl articles or urethane articles. 
Additionally, the article 
: : Sh "-^include indicia applied onto a base layer to form a decorative article. Indicia 
includes any distinctive marks -br repre^ 

could include such items as printed graphics or three-dimensional graphics. Prmte^i 
indicia may be applied onto the article, for example, with solvent based inks; water- 
based inks, XTV inks, or powder inks. The printed indida m^ 

10 various processes including screen printing- 

digital printing, off-set printing, and pad printing. 

Three dimensional graphics can also be applied onto the artide or may, by 
themselves, serve as the article. Three dimensional graphics can include for 
example, a cured polyur^hane bp^ ^ 

15 An adhesive is then applied to the opposing surface of the tie layer; Example of 
three-dimensional graphics include those disclosed in EP 0392847, herein 
incorporated by reference Other types and styles of indicia may also be utilized 
with the present invention. Alternati vdy, the artide may include several different 
types or styles of indida applied, or layered upon the article. 

20 The method of the present invention involves the laser cutting of an article 

; / ^easably adhered to the release liner of the present invention. The release liner, 

with the laser positioned above the article and the release liner. The laser, once 
activated, is directed onto the artide in a specified pattern or cutting line: The laser 
25 cuts through the article to the metal layer of the release liner. The metal layer is of 
sufficient thickness to prevent penetration through the metal layer, The laser 

artide and the metal ; 

may also cut through a portion of the metal layer without cutting completely 
30 through the metal layer. The partial cutting of the metal layer still accomplishes the 
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metal layer are selected to achieve the objectives of the present invention. The type 
5 of laser; the laser strength, and the laser 

permit the cutting of the article yet yield to the metal layer of the release linen 
Those skilled in the art are capable of selectively matching a metal layer, at a certain 
thickness, to a specified laser so that the energy of the laser is dissipated, or 
reflett<^ without peneto^ layen Prefe^ 

10 utilized in cutting the articles contemplated by the present invention However, 
other lasers may also be utilized. A preferred example of a metal layer and laser 
combination includes an aluminum metal layer of about 2 to about 7 microns 
applied onto ¥ paper support layer and matched to a 500-1 0Q0 watt CO2 laser with 
a cutting speed of about 75 centimeters per second. 
15 In practicing the method of the present invention, a portion of the article is 

generally cut into a pattern or shape. The desired portion of the article is then later 
separated from the release liner for final application onto another object. With 
certain types of articles, such as raised lettering, it may be useful to utilize a 
premask layer applied over the articles to maintain the appropriate spacing for final 
20 application. The inventive release liner permits the removal of a cut portion of the 
article without any tearing of the release liner. Additionally, end use applications 
for the article may require the removal of an undesired cut portion of the article, 
thus leaving the desired portion directly on the release liner. The practice of 
remoVih^^ 

25 accomplished without tearing the release liner. ; 4 

£ The release liner and article may be supplied in either w^b Qf sheet fonri; 
The method of laser cutting the article is well suited for either form. Additionally 
with either form, it may be nec^sary after the cutting and weeding stages, to 
throiigtecut the article and release liner into smaller size sections for end use 
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TO nbn-liitiitirig ; examples flirther illustrate the present invention. 

The particular materials and amounts recited in these examples, as \yell as other 
conditions and details, are to be iriti^ art and should not be 

cohstmed to 

Example 1 

An aluminum metal layer was laminated to Polyslik ™ release liners from- 
Rexam of Charlotte, North Carolina. The metal layer was approximately 2 microns 
thick TO 

10 tape, 8403HD81 12-7 tape sold by Minnesota Mining and Manufacturing Company 
of St Paul, MN, onto the release liner; A s adhesive; marketed as Super 77 
froirt Mining and Manufacturing Company of St. Pau^ applied 

over the aficoiie The metal layer was then applied onto the adhesive. A 
: coiating of a release ^ent was then spiray^ 
15 layer The release agent was Wet Proof Heavy Duty Outdoor Water Protection 
: I A>iTCa^je*cd under Kiwi Brands by the Sara TL^Cotpdntxon of Douglasville, PA. An 
adhesive backed article was transferred and laminated onto the release liner. The 
adhesive backed article was prepared as disclosed in Example 1 of EP 0392847, 
I previously incorpo rated by reference The article was prepared by vacuum forming 
20 a 100 micron thick vinyl film to produce a three dimensional molded film in the 
shape of a series of letters. The hollow back portion of the molded film w^ittjgp 
filled with a 2-part urethane composition. The series of letters extended about 4000 
microns above the base surface A 375 micron thick pressure-sensitive adhesive 
foam attached to a thin thermoplastic polyamide film was placed over the 
25 polyuretharie compbsiti^ the poty^^ 

urethane composition The urethane composition was then allowed to cure in the 
mold at about 55°C for about 3 minutes The article haying a pre^ 
adhesive was then rcandved from the mold and the adhesive side of the article was 
laminated to the release coated side of the release liner. 
30 ' 73fTHei^«TO ; Unw can^g the;^hesive-back^ 
, .cutting table, u^ 
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^cle v wef^ laser. The system utilized a CO2 

laser at a strength of about 500 watts and a cutting speed of about 75 centimeters 
p^ ^ vinyl film around the 

5 -penetrate into the metal foil of the release liner!: 

Example 2 

In the present Example, a release liner was formed utilizing a layered matrix 
•;;v*-vo^^ high density polyethylene layer at a thickness of 

1 0 about 25 microns, an aluminum foil layer at a thickness of about 5 microns, a 
; : combined low density poly ethylene/ethylene acrylic acid layer at ^ a thickne^of :•: :; : 
about 25 microns^ a paper layer at a thickness of about 125 inwbrbns^ and a second 
silicone fdease agent, The first silicon release agent had a release value of about 45 
grams^ 

15 grams/cm. The release liner was formed as a web, but was cut into 30cm by 
3 2.5cm sheets for purposes of this Example. An article was applied onto the 
surface of the release liner over the coating of the first release agent. The article 
was an adhesive backed article comparable in construction and thickness to that 
disclosed in Example 1; The pressure sensitive adhesive of the article was 

20 releasably attached to the release liner. 

The release liner and attached decorative article were placiewd on a cutting 
surface at about 45 centimeters below a CO2 laser. The laser was operated at a 500 
watts and a cutting speed of about 76 centimeters per second 5The laser was used 
to kiss-cut around the perimeter of the indicial The laser provided a precise cut 

25 without cutting through the metal foil layer. Individual letters were subsequently 

From the above disclosure of the general principles of the present invention 
and the preceding detailed description, those skilled in this art will readily 
comprehend the various modifications to which the present invention is susceptible, 

30^ ; 

••v-'iahde^ 



>What is claimed is. , 

1 , AiNel^eli^ 

:>-^ i lay'en and 

•• (b) arele^kgent^ ^ 

agent exposed for releasably receiving an article, said metal layer 

himnga 

throuj^ said metal layer as the article, releasably attached to said 
release agent, is la^er cut ~; 

2. The release liner as recited in claim 1, wherein said metal is selected from 
the group consisting of aluminum, copper, iron, tin and alloys thereof. 

3. The release liner as recited in claim 1, further comprising a support layer 
attached to a side of said metal layer opposite said release agent 

4. The release liner as recited in claim 3, wherein the support layer comprises 
at least one of a paper material and a p&^ien&j^ 

5 TTie release litter as inched in claim 4, wherein said support !ay^ iiicludbs a 
paper material and ^d Hner furth^ comprises a water in^rmeahle layer applied to 
an exposed surface of said support layer 

6. The release liner as recited in claim 3, wherein said metal layer has a 
thickness in the range of about 2 microns to about 7 microns. 

7. The release liner as recited in claim 3, wherein a tie layer is utilized to at^K 
said metal layer to said support layer, 

8; tKe rdeaise liner as recited in claim '.i^&apx^t comprising ^ inte^ > r 
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9. The release liner as recited in claim 1 , further composing another release 
agerit ^ 
pei^t^ 

10; : The release liner as r<^^m 

thickness sufficient to prevwt a laser from penetrating into said metal. 

1 1 The release liner as recited in claim 1, wherein said release agent is suitable 
for releasably receiving an adhesive backed article 

12. A decorative article, comprising, 

(a) a release liner containing a metal layer and a release agent attached 
to a side of said metal layer, 

(b) an article releasably attached to said release agent wherein said metal 
layer has a thickness sufficient to prevent a laser from penetrating 
through said metal layer as the as the laser cuts through said article. 

13v ; : • ! ^6 d 12, wherein a laser cut pbrtiqnof 

said article can be separated from said release liner without a portion of said metal 
layer separating with said laser cut portion. 

1 4. The decorative article as recited in daim 

intermediate layer bonded between said metal layer and said release agents wherein 
a laser cut portion of said article can be separ^ed ^ release liner without a 
portion of said metal layer or said intermediate layer separating with said laser cut 
portion. 

15. The decorative article as redted in claim 12, wherein the article includes 
indicia pn a 
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17. The derora^ as recited in claim 12, wherein said article includes a 

18. : The decorative article as recited in daim 12, wherein said article has an 
adhesive on <ine side imd ^d adhesive is rdeasably adhered to said release agent, 

19. The decorative article as recited in claim 18, wherein said adhesive is a 
pressure-sensitive adhesive. 

20. A method for laser cutting an article releasably adhered to a release liner, 
comprisij^ : 

laser cutting an article releasably adhered to the release liner of 
claim 1. 

21. fte^^ 

agent, and said method includes separating a laser cut portion of the article from the 
release liner without a portion of ths'imetdto 
• with the laser cut portion. " 

22/ The method as recited in claim 20, further comprising:" V; 

cut portion of the article from the release liner 
without a portion of the metal layer separating with the laser cut portion. 
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